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Abstract
This document contains the minutes of the IEEE 802.11 ARC SC teleconference held on 16 September 2020 at 11:15-13:15 h ET, during the 802.11 Interim meeting week.

Note: Highlighted text are action items. C- proceeds comments, R- proceeds responses to comments
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[bookmark: _Toc52537544]Wednesday 16 September 2020, 11:15-13:15 h EDT
Administration:
Chair: Mark Hamilton, Ruckus/CommScope
Vice Chair: Joseph Levy, InterDigital
Secretary: Joseph Levy, InterDigital

Meeting called to order by the Chair 11:17 EDT, 

Agenda slide deck: 11-20/1343r4 proposed agenda copied here for reference (will be r5 out of the meeting):

Administration:
The Chair reviewed the Administrative information in the agenda document, 11-20/1343r4
Call for Patents:
The Chair reviewed the Patent policy and called for potentially essential patents – there was no response to the call.
Participation:
The chair reviewed the participation policy

[bookmark: _Hlk29830667]Approval of the Agenda:
· Attendance, noises/recording, meeting protocol reminders
· Policies, duty to inform, participation rules
· Chair/Vice Chair/Secretary positions
· Prior meeting minutes
· Note – updates to 11-20/0177 (now r3)
· Contributions:
802.11 TGbe’s evolving multi-link architecture contributions:
https://mentor.ieee.org/802.11/dcn/20/11-20-1240-00-00be-how-many-macs-and-spacetime-in-reference-models.pptx - Mark Hamilton
https://mentor.ieee.org/802.11/dcn/20/11-20-1200-00-00be-11be-architecture-discussion.pptx - Mark Hamilton
· Next steps
The Chair reviewed the agenda and called for comments or amendments to the agenda - there was no response to the call.
The proposed agenda was approved by unanimous consent.

Chair/Vice Chair/Secretary positions:
Chair – support for re-affirmation
· Mark Hamilton (Ruckus/CommScope)
Vice Chair and Secretary – re-affirmation & motion
· Joseph Levy (InterDigital)
MOTION-1: ARC SC supports Mark Hamilton (Ruckus/CommScope) as Chair and re-affirms Joseph Levy (InterDigital) as Vice Chair (respectively) for the period 2020-2022 (to be aligned with Working Group election cycle in 2022).
Moved: Graham Smith, Second: Jon Rosdahl - unanimous consent

MOTION-2: ARC SC approves Joseph Levy (InterDigital) as Secretary for the period 2020-2022 (to be aligned with Working Group election cycle in 2022).
Moved: Graham Smith, Second: Jon Rosdahl - unanimous consent

Prior meetings minutes:
January F2F
· https://mentor.ieee.org/802.11/dcn/20/11-20-0144-00-0arc-arc-sc-meeting-minutes-january-2020.docx
  August 6 telecon
· https://mentor.ieee.org/802.11/dcn/20/11-20-1193-00-0arc-arc-sc-teleconference-minutes-06-august-202018.docx 
August 24 telecon
· https://mentor.ieee.org/802.11/dcn/20/11-20-1283-00-0arc-arc-sc-teleconference-minutes-24-august-202018.docx 
All the above minutes are approved by unanimous consent.

Note – updates to 11-20/0177: 11-20/0177r4
The Chair reviewed history of this liaison document, including an explanation for the delay of this document being discussing in TGmd.  The document was discussed in TGmd, and changes were made to the original document.  
C – Thank you for driving this, this tidying up of this is important.  We are concerned about these definitions as both WBA and WFA both use these definitions. Should we LS with these groups about these changes?
Chair – that should be considered.
C – Should we approve this document? 
Chair – that would be up to the group.
Chair – reviewed the status in TGmd, there have been comments both pro and con in TGmd.
C – This should be address in TGmd – but I do not think this should be discussed further now. 
C – We should just focus on what we are proposing. 
C – While I support this work – I do not think a large portion of the group have knowledge on this topic. It would probably be better to ask people to go to TGmd.
Chair – called for support in TGmd for 11-20/177r4.
Contributions:
· [bookmark: _Hlk18577057]802.11 TGbe’s evolving multi-link architecture contributions:
https://mentor.ieee.org/802.11/dcn/20/11-20-1240-00-00be-how-many-macs-and-spacetime-in-reference-models.pptx - Mark Hamilton

https://mentor.ieee.org/802.11/dcn/20/11-20-1200-00-00be-11be-architecture-discussion.pptx - Mark Hamilton
Previous multi-link architecture contributions, discussed on prior ARC SC teleconference:
· https://mentor.ieee.org/802.11/dcn/20/11-20-1148-00-00be-discussion-on-mld-architecture.pptx - Po-Kai Huang
· https://mentor.ieee.org/802.11/dcn/20/11-20-1131-01-00be-multi-link-reference-model-discussion.pptx - Yonggang Fang
· https://mentor.ieee.org/802.11/dcn/20/11-20-1171-01-00be-multi-link-ap-network-reference-model-discussion.pptx - Yonggang Fang
· https://mentor.ieee.org/802.11/dcn/20/11-20-1122-01-00be-802-11be-architecture-association-discussion.pptx - Joseph Levy

https://mentor.ieee.org/802.11/dcn/20/11-20-1240-00-00be-how-many-macs-and-spacetime-in-reference-models.pptx - Mark Hamilton
Mark Hamilton presented, reacting to comments on document 11-20/1200, this document provides a top-level overview (context for 11-20/1200).
C – There is no timing in the MAC – there is no method in the spec that says how long things take. 
C – There is a concept of sequencing.  Even Beacons do not necessary happen at a specific time. 
R – Things at the PHY level have timing – but only for things that are visible in the specification. E.g. how long it takes to process a frame is not specified – what the sequence response is, is specified.
C – Since we are having this discussion in 11be – there are a lot of time sensitive actions.  11be may generate new requirement regarding timing.
C – Synchronization may require considering speed of light – which may make thing very complex – we should strive to avoid this if we can. 
Mark continued the presentation on slide 6,7, 8, 9,
C – There is no change in TGbe regarding the PN.  I think everything is the same.  
R – I am not sure that that is true – this is an introduction and describing that the MAC generally does not have time/space requirements, unless it is specifically necessary.  We should keep the specification as simple as we can, and not introduce parallelism if we can avoid it. 
C – If there is over the air behavior that breaks interoperability, then the standard is broken – if it is time related it need to be address in the standard.
C – If there is a functionality – that the specification requires it needs to be included, but if it is implementation it does not need to be defined.  The spec needs to detail observable behavior.
R – if it is observable and required for interoperability it should be included, otherwise not. 
C – Legacy stations need to be supported – people want to add how legacy stations are supported in the specification.  
C – In 802.11ay – we set up round trip time limits – the time intervals in currently in 802.11ax could have timing issues – we may need to address this.  We are considering propagation delay in some cases. 
https://mentor.ieee.org/802.11/dcn/20/11-20-1200-00-00be-11be-architecture-discussion.pptx - Mark Hamilton
Presented by Mark Hamilton
Slide 1,2,3 
Describing 802.11ad FST – overview diagram – FST entity is a thin shin. 
C – When we look at this model into .11be world – we see the possible need to integrate the two MACs to provide the desired capabilities.  So, the question is do want to keep the STA concept, or introduce a new concept or break apart the STA concept. 
R – In FST the STA do operate as separate entities. But for 11.be we are crossing a line – with functionality.
C – Agree if you just look a MLD – if there are only two, it makes sense – but you just don’t design an AP to just work for MLD, you have legacy and MLD – you have beacon, so we need to support both – MLD has this integration.  When you look at beacon transmission. If you look purely at MLD it seems to be missing legacy. 
C – The specification is defining logical devices, not implementations.  An implementation may consist of and act like multiple logical devices.  The specification should not address implementation. 
C – In the physical world – you can have logical devices, e.g. a guest network, a personal network. But for MLD some functionality needs to be kept.  When we are talking about logical devices, we need consider this. I do not think we are saying anything about physical. Legacy support is very important – we are not designing from scratch. 
C – A logical device is not a guest network or a personal network, a logical device has known behaviors and can be specified.  The specification should not specify how multiple logical devices can be simultaneously implemented in a device.
C – I am in line with the above statement – we do not want to require how things need to instantiate things.  The ARC is evolving – we need to keep this to be a single entity that can evolve – I think we need to evolve the basic elements as we have them and evolve them over time. 
R – It needs to be agreed as to where/how to specify what is done to ensure the remote peer can function. 
On slide 5/6 – 
C – In this view the MAC-L and MAC-U – then MAC-U is MLD, but how does legacy work with this?
R – lets differ this to later, during the MLD discussion
C – I think we should limit the MAC-U to a shim/switch on top of the existing MACs. Inverse multiplexer. 
R – This gets very complex as coordination within the MAC becomes complex – as there is actually functionality in the MAC-U, so it is not a shim or switch.
C – MLD has only one SME – does the MLME has a single MAC address as in the diagram.  
R – Let’s build an ARC diagram first and then decide how many MAC addresses we have. 
C – I do not see how this could support multiple MAC addresses. 
R – Today we have 1 PHY, 1 MAC, 1 MLME and 1 SME - but as we define this figure for MLO we need to make these decisions. 
C – If we include legacy on top of the new it gets very complex – when it is a legacy – the legacy reference model would be followed.  When MLO the MLO model would be followed.  In MLO, may functional blocks move up to the “MAC-U” – so if you try to fit this into legacy model it will be difficult.  Each beacon is a legacy beacon on each link – if we treat MLO separately it would be much simpler and clean. 
R – I am trying to talk about MLO now and will talk about legacy later. 
C – There are components of the legacy that has PHY dependent MAC portions and MAC independent portions. 
C – 802.11 is not primary in any of these bands – we have had radar requirement in some bands – we have some channels that are time bound and others that are not.  MLO must consider time requirements in the frequency bands that are will be used. 
R – I would assume that the MAC-L would deal with the PHY specific requirements. 
C – It is good to separate things out into MAC-L and MAC-U – maybe we can keep the current figure on slide 3 showing the upper a lower MAC – it would be best to keep things as simple as possible.  And I would like to keep legacy separate. 
R – Discussion on how to show architecture is the goal of this presentation- but regarding this slide 3 diagram: it only shows 2 PHYs, which doesn’t seem adequate – also the SME needs to span the whole MLO – coordination across the MLO may be very complex if we use this diagram. 
C – Each link has an SME – but SME management coordinates the SMEs.
R – This figure is not drawn that way it is showing a single SME – so we need to consider how many SMEs we have. 
C – If we rename the FST entity MAC-U I think we have everything we need.  I think your drawing is very clear on 6, but I think we could make do with less – avoiding the perception that we are making major changes to the 802.11 architecture.  
R – Agree we should try to keep things simple, but we also need to be clear. 
C – One of the functions of ARC is to align with 802.1 – I do not see aggregation in 802.1 layer is what should be followed.  If we call it link aggregation sublayer it would work. 
R – I do not want to confuse what we are doing here with what 802.1 is doing in their aggregation.  
C – I think we should deal with what aggregation/management is need and agree to specify that. 
C – Going back to slide 3 – there is interest in recycling this figure for MLO – FST is very clear in architecture – we have multiple STAs in FST.  This was a new architecture of FST.  To go forward using this figure – is a short cut.  MLO is making changes to the 802.11 architecture and we should not be shy about the changes we are making.  This figure does not show BSSs.  This figure has two distinct STAs and each is a BSS, even though it is not show.   I think we should design a clear figure based on the architecture of MLO.
C – For me to understand – having multiple STAs on multiple PHYs – what does MAC/PHY-1 need to know about MAC/PHY-2 so that this entity can function.  Why can’t I use multiple links, even across technologies? 
R – What you are describing is basically 802.1 link aggregation. An example of a function that cause MLO to be something new is: BlockACK is being defined so that can work across multiple links and this does not work as aggregation. 
C – These are independent mediums – I suggest BlockACKing across multiple links makes a lot of sense. 
C – We are mixing implementation and function here.  There may be a separate instance for each link, or a across multiple links.  I view this as implementation and the architecture needs to be simple. 
C – I want to keep it simple and just have a MAC and PHY. 
C – please look at the 802.1 documents. 
C – I think we can use slide 3 – it captures many of the things and could be extended for MLO
C – The 802.1 aggregation is at a high layer – let us not mix it with MLO.  Let us stick to the Wi-Fi layer and not mix in other technologies and higher layers. 
R – regarding Slide 3 some questions: How the data plane fits in the figure on slide 3?  What does the AP look like when we connect the AP to the DS? How can a multi BSS AP deal with the connections to the DS?  How the data plane work also needs to be clearly described.  I will probably restructure this in the next iteration of this document. 
C – Slide 3 labels what a STA is – but the STA is not labeled on slide 6.  Maybe we should have two diagram – a data plane diagram and a management diagram. 
C – Above the MAC SAP – I do not think MLO intends to do anything. I am in line with your thoughts on upper and lower.  But I also see a single MAC. 
Additional discussion from the Webex Chat window during the above discussion: 
C - I think I know what a "MAC" is as I think I understand 802.11 somewhat, please do not change that name.
C - We can even call them "MAC Sublayer I" and "MAC Sublayer II"
C - Then define their functionalities and add a note saying real implementation of any of these functions can be at any of the MAC sublayer I&II
C - agree with (above)
C - these are all .11 links; I am not sure why bluetooth etc. is being discussed.
C – agree with (above) - 11be is about aggregation within Wi-Fi. 
C – agree with (above and above) 
C - agree; but i also like the diagram in slide 6 and gives a better visual representations. perhaps some tweaks are needed for beacons/groupaddressed delivery etc.

Next Steps:
The Chair proposed meeting on Alternate Mondays (when TGbe does not meet): 19:00-21:00 h ET.

Adjourned – 21:01 h EDT.

Note: final agenda slide deck is: 11-20/1343r5 
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